If f : R+ x RF --+ Rn is locally Lipschitz and bounded, then x' =f(t, x)2 x(0) = x,
THEOREM 1. Let X be a Banach space, U C X closed, I the interval [a, b] or [u, b[ of R, and f: I x U--f X a function satisfying Carath&odory hypotheses. Suppose for every (t,, , x0) E I x U, to < b, there are a nonempty interval I, = It,, , t, + a] _C I, a ball B, = B(x,, , E) in U and a function w: I, x [0, 2~]+ R+ satisfying Carath6odory hypotheses such that (iii) for every /3 < 01, y = 0 is the unique continuous function u such that u(t,) = 0 and u'(t) = w(t, u(t)) for a.e.
t E]& , t, + /3].
If the successive approximations rn+dt) = x'o + j-if (s, Y,(S)) ds a are well de$ned on I for x0 E U and y. E C(I, U), then ( y& converges uniformly on compact subsets of I.
The sequence (y,J, is obviously well defined on I if U = X. It is perhaps convenient to note that "increasing " is used like "nondecreasing" and that C(I, U) is the set of all continuous functions I -+ U. By a ball B(x, , E) in U we mean the set Ix E u I II x -x0 II < 4.
Recall that the Carathe'odory hypotheses on a function f : I x A -X are the following:
(C,) f(., x): I+ X is measurabZe for all x E A; Hz-YIIGU does not seem to hold in infinite dimensional Banach spaces since (as far as I can see) one needs the relative compactness of bounded sets to prove the continuity of mf .
Proof of Theorem 1. By Caratheodory hypothesis (C,), the sequence ( yJn is equicontinuous on I. Therefore, ( ym -yJ,,, is equicontinuous on I. By the equicontinuity of (y,), it follows that we can take 1s so small that YnG) 2 WYC 9 c) (n 3 no),
as we do. Moreover, we take LY so small that Q.E.D.
The interest of the following theorem rests on the fact that we make no assumption on the scalar equation u' = w(u).
Theorem 2 furnishes a new existence condition for the solution of Cauchy problem in Banach space. By considering the successive approximations yn+1(t) = xoe-* + s t es-Y@, yn(s)) ds, n we can prove a similar existence theorem for equations of the form consider by Crandall [4] x' =f(t, x) -x, where f is defined on a set I x C, C a closed convex subset of a Banach space, and f(t, x) f: C for every t E I and every x: E X. 
